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Underuse of Outpatient CR in Japan
The outpatient CR participation rate is generally low (30–
50% in Europe;8 19–34% in the US9). In Japan, although 
150 days CR is covered by medical insurance for patients 
with cardiovascular disease (CVD), recent outpatient CR 
participation rates for HF, ACS, and stable CAD patients 
were 7%, 9%, and 3%, respectively, which are extremely 
low.10,11 There are several explanations for the low CR 
participation rates in Japan. First, the number of institu-
tions equipped to provide outpatient CR is not sufficient. 
According to 2009 data,12 only 21% of all facilities in Japan 
in which cardiologists perform coronary interventions 
have outpatient CR centers. Second, the social awareness 
of CR is low. In Japan, CR participation rates are signifi-
cantly lower than participation rates for cerebrovascular 
or orthopedic rehabilitation, and the low level of CR 
awareness applies to both patients and medical profession-
als.13 Third, geographically, Japan is country with a lot of 
inhabited islands and steep mountains. Transportation to 
and from larger cities, as well as physical cardiology fol-
low-up in rural areas, are sometimes limited.

Cardiac Rehabilitation (CR)
Importance of CR
CR is a well-known multidisciplinary intervention for the 
secondary prevention of coronary artery disease (CAD), 
heart failure (HF), and other cardiac diseases.1 In addition 
to exercise advice and guideline-based exercise prescription, 
CR consists of dietary guidance, psychosocial management, 
therapy adherence, control of cardiovascular risk factors, 
and occupational support.2 CR has substantial effects on 
reducing the risks of hospitalization and cardiovascular 
mortality in CAD patients.3 CR probably reduces all-cause 
hospital admissions and may reduce HF-specific hospital 
admissions,4 and the Japanese Circulation Society (JCS) 
statement for HF in 2019 also noted the effects of CR.5 
Moreover, in addition to improving patients’ quality of 
life, CR is a cost-effective treatment.3 These benefits of CR 
have been noted in international guidelines.1,6 In Japan, the 
2021 JCS/Japanese Association of Cardiac Rehabilitation 
(JACR) guideline confirmed the importance of CR for 
secondary prevention of CAD and chronic HF.7
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Cardiac rehabilitation (CR) is a well-known intervention for the secondary prevention of cardiovascular diseases. However, in Japan, 
the outpatient CR participation rate is estimated to be very low. Cardiac telerehabilitation (CTR) can be defined as a remote CR 
program using digital health technology to support it. Evidence regarding the use of CTR has been accumulated, and the COVID-19 
pandemic has accelerated the need for CTR. Japan has sufficient potential to benefit from CTR because, nationally, digital lit-
eracy is high and the infrastructure for telemedicine is developed. To overcome several barriers, evidence of CTR in Japan, well-
educated multidisciplinary CTR teams, a good combination of center-based CR and CTR, and sophisticated systems including social 
insurance and adequate legislation need to be developed immediately. CTR has the potential to increase the low CR participation 
rate in Japan. CTR also has many different effects that not only cardiologists, but also paramedics who engage in CTR, have to be 
aware of.
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and follow-up of patients’ data lifelong and the use of these 
data to support healthy lifestyles.

A multidisciplinary team, including cardiologists, health-
care workers, and general physicians, will still be needed 
for CTR. Most importantly, CTR is an information and 
communication technology (ICT)-facilitated solution, not 
a treatment in itself. Patients undergoing CTR still need 
good CR centers for their follow-up. If the medical staff 
involved in a patient’s treatment are not located the same 
place, ICT can also strengthen the relationships with the 
“CTR team”. The implementation of training for multidis-
ciplinary teams can be based on the new core curriculum 
for preventive cardiology.21

Characteristic Circumstances in Japan Relevant to CTR 
As of 2019, Japan has the longest average life expectancy 
in the world.22 Nevertheless, in Organisation for Economic 
Co-operation and Development countries, individuals aged 
16–65 years have the highest levels of digital literacy and 
numeracy skills.23 Thus, Japan has good potential for dig-
ital transformation. When the population ages further and 
home health care may become the mainstay, CTR has 
considerable potential to be implemented in Japan. In 
Japan, legislation enacted in the 1990 s means that CR is 
not permitted in convalescent hospitals. This needs to be 
revised in line with the dissemination of CTR. Outside of 
large cities like Tokyo, there are only a few institutes pro-
viding CR in each prefecture in Japan. Thus, it is unrealis-
tic for patients to perform CR a several times a week.24 
However, under such circumstances, CTR can be done at 
any time, if it is well organized. Moreover, the concept of 
“hybrid CR” may be suitable, in which patients start with 
short-term center-based CR that is followed by a long-
term CTR.25 This system does not lose the knowledge of 
the existing CR teams and can treat and follow-up more 
patients by CTR.26 In this “hybrid CR” system, an impor-
tant concept is that of “hub facilities”, which serve as 
coordinating centers for local medical staff. For example, 

Cardiac Telerehabilitation (CTR)
Effects of Using CTR and CR Teams
CTR can be defined as a remote CR program that makes 
use of digital health technology, such as monitoring devices, 
to support the program. CTR enables interactions with 
cardiac patients outside the hospital. A recent review reported 
measures for the future distribution of CTR in the US and 
indicated that CTR has multiple effects and may be a good 
option for stable low- to moderate-risk CVD patients.14 
Another review, in Europe, also indicated that CTR has 
multiple effects and that he current COVID-19 pandemic 
has accelerated the need for CTR.15 Furthermore, the need 
for CTR will be accelerated by cost considerations with 
regard to CAD and HF.16

CTR is a solution for geographical barriers that mean 
patients cannot easily reach CR centers in their local hos-
pitals. A previous systematic review concluded that CTR 
is superior to usual CR in reducing hospitalizations and 
improving adherence to physical activity guidelines.17 CTR 
may induce long-term exercise effects for CAD patients.18 
Regarding HF, CTR could reduce both the time lost owing 
to unplanned cardiovascular hospital admissions and all-
cause mortality.19 Theoretically, CTR has a greater poten-
tial of maintaining a lifelong effect than center-based CR, 
which is an important consideration. Furthermore, an 
automatic CR referral strategy could achieve a higher CR 
enrollment rate.20 The aim of the recent European Union-
funded CoroPrevention project (https://coroprevention.eu/ 
[accessed May 11, 2021]) was to develop digital solutions 
to make personalized and sustainable interventions possible, 
as well as to monitor and motivate patients as part of the 
overall CR process. Specifically, the CoroPrevention 
methodology includes decision support systems for case 
nurses and doctors, shared decision making (SDM) during 
encounters, an electronic tablet and mobile application for 
patients, and a caregiver dashboard to facilitate SDM with 
caregivers and patients. The systems allow the registration 

Figure.  With a well-educated CTR team, CTR is the solution to improve the low CR participation rate in Japan. CR, cardiac 
rehabilitation; CTR, cardiac telerehabilitation; CVD, cardiovascular disease.

https://coroprevention.eu/
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related to health, medical care, and welfare services”.31 
CTR has the potential to increase the uptake of core com-
ponents of CR, it can be more reasonable than building 
CR centers across the entire country, and it can reduce 
recurrent CVD events and mortality. These effects address 
some of the 10 points in the paper from the Ministry of 
Health, Labour and Welfare.31 CTR needs to be expanded 
because otherwise many patients would not participate in 
CR. Furthermore, accumulated CTR data in digital devices 
can be used to optimize secondary prevention in Japan. To 
achieve this goal, cardiologists and other CTR team mem-
bers will need to be trained in the core curriculum for 
preventive cardiology. The JACR is expected to create a 
Japanese version of the core curriculum, certify centers 
providing the ICT tools, and plead for a change in the 
legislation, as well as reimbursement, to increase the num-
ber of hospitals that can provide CTR in the future. Then, 
good CTR facilities can start to be built that follow-up 
patients all over Japan, without any problems, to increase 
the uptake of CR and to improve patient outcomes. This 
should be done in Japan immediately, and, in that sense, 
we really want to persuade every cardiologist that CTR 
could be the future in cardiovascular care (Figure).

Conclusions
We see CTR as a solution to improve the low CR partici-
pation rate in Japan. To this end, we need to accumulate 
evidence regarding the use of CTR. Attention should be 
paid not only to the digital technology, but also to the col-
laboration of a good CTR team.
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